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(54) Signal processing 

(57) A signal processing operation includes periodic 
recordation of information, such as television image and 
audio signals, on a recording medium (11 ). The informa- 
tion is recorded for a predetermined period of time pro- 
vided that a signal level of the recorded image and audio 
signals exceeds a predetermined threshold. After the re- 



cording operation is completed, a recording standby 
state follows during which no recording is performed on 
the recording medium. The information contents are suf- 
ficiently understandable by carrying out the periodic re- 
cording operation while the hard disk (11) can be effi- 
ciently utilized to provide additional recording space 
thereon. 
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Description 

This invention relates to signal processing. An em- 
bodiment of the invention relates to a recording/play- 
back device for selectively recording television broad- 
cast image and audio data, for example, on a recording 
medium such as a hard disc. 

With widespread use of a video cassette recorder 
(VCR), it is typical to record a broadcast television pro- 
gram, for example, and then play it back at any time con- 
venient to a viewer. Using a reservation procedure prior 
to a recording operation, the recorded broadcast pro- 
gram can be replayed without any time restriction. 

Quite often, however, the reservation procedure is 
time-consuming and complex, including the following 
steps: checking the broadcast contents, confirming a 
broadcast channel and time of the program hopefully 
prior to the broadcast of the preferred program, and fi- 
nally programming the VCR by inputting the required 
reservation information. 

To avoid the above inconvenience, it is possible to 
record the complete program broadcast during a prede- 
termined period of time which encompasses the pro- 
gram, such that the recorded information includes the 
program that the user wishes to see. With this proce- 
dure, however, the required amount of a recording me- 
dium becomes enormous and impractical, even if a high 
capacity storage device, such as an optical disc or hard 
disc, is used for recording the information. In addition, 
the program in interest must be laboriously searched for 
while viewing the complete recorded information during 
playback. 

Another possibility is to compress image and audio 
signals for reducing data to be recorded on a large ca- 
pacity hard disc, for example. It is apparent, however, 
that there are limits to the available storage area even 
in a hard disc with large storage capacity. To free up the 
disc space, redundant information should be deleted in 
order to extend the recordation time. Hardware for ex- 
tracting redundant picture information from the com- 
pressed image and audio data is extremely complex and 
may be cost prohibitive. 

A need therefore exists for a device that overcomes 
the above disadvantages. The present invention pro- 
vides an information signal processing device and meth- 
od for enabling the recordation of television broadcast 
programs, for example, for a longer period of time by 
selectively recording information on a recording medi- 
ujn. 

i Aspects of the invention are specified in the claims, 
tci which attention is invited. 

; Embodiments of the invention described herein, 
seek to: 

record and reproduce image and audio information 
: received from a television broadcast by efficiently 
; utilizing a recording medium: 

periodically record image and audio information on 



a recording medium: 

record image and audio information received from 
more than one broadcast channel on a recording 
medium; 

5 record image and audio information from multiple 

channels on a recording medium using time-divi- 
sion multiplexing; and/or 

provide multiple periodic recording operations of 
image and audio information on a recording medi- 
co um interspersed with multiple recording standby op- 
erations. 

In accordance with one embodiment of the present 
invention, a signal processing device receives data in- 
15 eluding a first and second information carrying signal 
and selectively records and reproduces the two signals. 
The inventive device includes receiving means for re- 
ceiving the data and selecting the two signals therefrom. 
Further included is storage means for selectively storing 
20 the first and second signals provided by the receiving 
means. The inventive device further includes detecting 
means for detecting whether the first and/or second sig- 
nal has a signal level higher than a first predetermined 
threshold value. Also included is control means for con- 
25 trolling storage of the two signals in the storage means 
as a function of the detecting means. In one aspect of 
the present invention, the first and/or second signal is 
stored for a first predetermined period if the signal level 
is higher than the first predetermined threshold value, 
30 followed by a standby storing operation for a second 
predetermined period. 

In accordance with another aspect of the present 
invention, the first and/or second signal is stored for the 
first predetermined period only if the signal level is high- 
35 er than the first predetermined threshold value for the 
entire first predetermined period. 

In accordance with yet another aspect of the 
present invention, the first and/or second signal is stored 
for a portion of the first predetermined period if the signal 
^o level is higher than the first predetermined threshold val- 
ue only for that portion. In accordance with still another 
aspect of the present invention, the first and/or second 
signal is stored for another portion of the first predeter- 
mined period if the signal level is higher than the first 
45 predetermined threshold value for the second predeter- 
mined period of the standby storing operation immedi- 
ately following the first predetermined period. 

The first and second signals maybe image and au- 
dio data. In embodiments of the invention, the recorded 
50 image and audio data occupies less area on the record- 
ing medium providing longer recording time, while ade- 
quately enabling viewing of the recorded broadcast pro- 
grams when replayed on a reproducing device. 

A better understanding of the invention will become 
55 readily apparent from the following illustrative descrip- 
tion thereof which is to be read in conjunction with the 
accompanying drawings, in which: 
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Fig. 1 is a block diagram of an information process- 
ing device according to one embodiment of the 
present invention: 

Figs. 2A-2G are timing diagrams for a recording op- 
eration by an information processing device in ac- 
cordance with the present invention; 
Fig. 3 is a sequencing flowchart for recording infor- 
mation signals in accordance with one embodiment 
of the present invention; 

Fig. 4 is a sequencing flowchart for recording infor- 
mation signals in accordance with another embod- 
iment of the present invention; 
Fig. 5 is a timing diagram for a recording operation 
of several programs which are broadcast via sever- 
al channels in accordance with yet another embod- 
iment of the present invention; 
Fig. 6 is a block diagram of an information process- 
ing device which may be used for the recording op- 
eration as illustrated in the timing diagram of Fig. 5; 
Fig. 7 is a sequencing flowchart for processing sig- 
nals which are broadcast via several channels ac- 
cording to the embodiment of the present invention. 

In all Figures, like reference numerals represent the 
same or identical components of the invention. 

Fig. 1 is a block diagram of an information process- 
ing device according to one embodiment of the present 
invention. Television broadcast signals are received by 
an antenna 1 such that a user-preferred program is se- 
lected by a tuner system 2 in response to user instruc- 
tions. The selected signal from the tuner 2 is supplied 
to an image signal processing system 3 and an audio 
signal processing system 4 in which an image signal and 
an audio signal, respectively, are demodulated and am- 
plified. Analog-to-Digital (A/D) conversion then takes 
place with respect to the image signal in an image signal 
A/D conversion system 5 using a representative quan- 
tization level of 8 bits and a sampling frequency of ap- 
proximately 1 3.5 MHz. The output from the image signal 
A/D conversion system 5 is sent to an image signal de- 
tecting system 20 which selects an image signal satis- 
fying a predetermined condition. Also, following the A/ 
D conversion, the digitized image signal is then com- 
pressed in accordance with JPEG (Joint Picture Expert 
Group) or MPEG (Moving Pictures Expert Group) stand- 
ard at an image signal compression processing system 
7. 

Similarly, the audio signal is converted from an an- 
alog to digital form using a representative quantization 
level of 10 bits and a sampling frequency of approxi- 
mately 31.5 KHz. The digitized audio signal is then in- 
putted to an audio signal compression processing sys- 
tem 8 for data compression in accordance with the 
MPEG standard, for example. The audio signal from the 
audio signal A/D conversion system 6 is also inputted 
to an audio signal detecting system 21 , such that an au- 
dio signal can be selected which satisfies a predeter- 
mined condition, as will be explained below. The results 



of the image and audio detection operations are sup- 
plied to a system controller (MPU) 19 to control read/ 
write operations of data stored on a main recording me- 
dium 11, as will be explained in detail hereinbelow. 

5 As further shown in Fig. 1, the compressed image 

and audio signals are combined in a buffer memory sys- 
tem 10 after being processed by a multiplexed signal 
processing system 9. The image and audio data in the 
buffer memory system 10 is then recorded on the main 

10 recording medium 11 and may be replayed at any time 
as requested by a user. The main recording medium 1 1 
may include a hard disc drive (HDD) or a large capacity 
semiconductor memory. 

During a playback operation, the image and audio 

is data is read from the main recording medium 11 and 
supplied to a demultiplexed playback signal processing 
system 1 4 via a buffer memory system 1 3. When a hard 
disc drive (HDD) is used as the main recording medium 
11, the buffer memory systems 10 and 13 temporarily 

20 store data for performing read/write operations as in- 
structed by the system controller 1 9 and a time meas- 
uring system 24 via a read/write address control system 
12. 

Continuing with the description of Fig. 1 , the output 

25 from the demultiplexed playback signal processing sys- 
tem 14 is separated into two signals: image and audio. 
The image and audio signals are supplied, respectively, 
to an image signal expansion processing system 1 5 and 
an audio signal expansion processing system 16 which 

30 perform substantially the inverse operation of data com- 
pression in the recording operation. The image and au- 
dio signals substantially restored to their pre-compres- 
sion form by the signal expansion processing systems 
15 and 16 are then converted from a digital to analog 

35 domain by an image signal D/A converting system 17 
and an audio signal D/A converting system 18. 

Next, as shown in Fig. 1, switches SW1 and SW2 
having two inputs and one output perform a switching 
operation between two types of image and audio sig- 

io nals. Either the playback image and audio signals from 
the D/A converting systems 17, 18 or direct broadcast 
image and audio signals from the processing systems 
3, 4 which have not passed through the main recording 
medium 11 are selected by the switches SW1, SW2 in 

15 response to a control signal from the system controller 
19. Following the appropriate selection, the output im- 
age signal from the switch SW1 is supplied to a display 
monitor 23 such that a previously recorded or a currently 
broadcast image may be displayed on a screen. The im- 

50 age display on the display monitor 23 is controlled by 
the system controller 19. Similarly, in response to the 
control signal from the system controller 1 9, a previously 
recorded audio information or currently broadcast audio 
information is supplied by the switch SW2 to an audio 

55 output system 22 for audio reproduction. 

In an illustrative embodiment of the present invention, a 
digest recording operation of a television program is ac- 
complished utilizing little storage space on a recording 
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medium. That is, according to the embodiment a repre- 
sentative ten second recording period is set as a record- 
ing time unit. Only portions of the broadcast image and 
audio signals that satisfy certain predetermined condi- 
tions, as will be explained below, are recorded during 
that particular recording time unit of 10 seconds. After 
recording for 10 seconds during a particular recording 
time unit, a recording standby operation of a predeter- 
mined period is carried out. After the expiration of re- 
cording standby time, another recording operation is 
performed for the next recording time unit if the image 
and audio signals are within a predetermined level, for 
example. This alternating process of recording and 
standby operations continues until a stop instruction or 
any other terminating condition is encountered. 

Figs. 2A through 2D are timing diagrams for several 
recording operations in accordance with the embodi- 
ment Several different recording operations under vari- 
ous broadcast conditions are shown in the timing dia- 
grams where the horizontal axis represents time. 

Fig. 2A is the timing diagram for a recording oper- 
ation under typical broadcast conditions. That is, this re- 
cording operation is performed when a broadcast pro- 
gram has continuous image and audio signals of greater 
than a predetermined amplitude level throughout the en- 
tire broadcast. A representative ten-second recording 
period is preset as a recording time unit tr, with one 
minute being set as a period ts (i.e., recording standby 
time) between the recording periods. First, as shown in 
Fig. 2A, a signal portion a1 is recorded during the re- 
cording time unit tr, i.e. representative ten seconds. 
When this recording operation is completed, the record- 
ing standby time ts of one minute, for example, is acti- 
vated. When the one minute period ends, the recording 
operation is again carried out for another 10 seconds, i. 
e.,a signal portion a2 corresponding to the recording 
time unit tr. By periodically performing such recording 
operations, the digest recording of the broadcast is ob- 
tained whose contents are adequate for viewing the re- 
corded programs at playback time. A replay of the digest 
recording is easily carried out in a short period of time 
— depending, of course, on the recording time unit tr and 
the recording standby time ts — even when broadcast 
programs are recorded over a long period of time such 
as one day, for example. 

Fig. 2B shows the timing diagram for a recording 
operation in which the image or audio signal level is low 
in certain portions of the signal. In a first signal portion 
b1 , the signal is within a predetermined level and is re- 
corded as is during an exemplary recording time unit tr 
often seconds. After this operation, a representative re- 
cording standby period ts of one minute ensues. When 
the one-minute period of the recording standby time 
passes, a signal portion b2 has to be recorded next. The 
signal in this portion, however, cannot be recorded be- 
cause the signal level is too low, i.e., less than the pre- 
determined threshold value. The recording operation is 
therefore not carried out until the signal level greater 



than the threshold value appears in a signal portion b3. 
As shown in Fig. 2B, during this portion b3, the ampli- 
tude signal level exceeds the predetermined threshold 
value only for a fraction, such as 4 seconds for example, 
5 of the recording time unit tr. Consequently, the prede- 
termined recording time unit tr of 1 0 seconds is not com- 
pleted. In such a case, if the signal having a level greater 
than the threshold value appears during the ensuing re- 
cording standby time, that signal is recorded for the rest 
10 of the recording time unit to complete 10 seconds. 

In particular, referring to Fig. 2B, after the signal por- 
tion b3 the recording operation is in the standby state 
and is not carried out for exemplary 20 seconds because 
the signal level is too low. When the signal exceeds the 

15 predetermined threshold value at a signal portion b4 
during the recording standby time, the recording opera- 
tion is carried out for 6 seconds, i.e., the time deficient 
in the previous recording operation of 4 seconds. Al- 
though the signal level above the predetermined thresh- 

20 old value continues in the portion b4 for more than six 
seconds, the image and/or audio signal is recorded only 
for the deficient six seconds. As a result, the recording 
operation in the portion b4 in combination with the pre- 
viously recorded signal portion b3 is performed for the 

25 entire recording time unit tr of 10 seconds. After this, 
there is a recording standby time ts of one minute. Since 
this recording standby time follows the duration of the 
completed recording time unit, of 10 seconds, signals 
appearing in this standby period are not recorded even 

30 jf their levels exceed the predetermined threshold. The 
next recording operation is carried out when the signal 
at the portion b5 has a level greater than the predeter- 
mined threshold value. A digest recording is thus ac- 
complished by periodically performing the recording op- 

35 eration as described above. 

By using the digest recording of the present embod- 
iment no recording is carried out during those broadcast 
portions lacking a signal or with signals having a low am- 
plitude level. Thus, the efficient and effective digest re- 

40 cording is achieved. This allows recording regions of the 
recording medium to be efficiently utilized such that the 
recording operation can be carried out for a longer pe- 
riod of time and for a larger number of programs when 
compared to a continuous recording operation. In the 

•*s above description, the predetermined recording time 
unit tr is representatively set to 10 seconds while the 
predetermined recording standby time ts is one minute. 
It is understood, of course, that these times are exem- 
plary only and can be arbitrarily and selectively estab- 

50 lished based on storage capacity and other considera- 
tions. 

Another embodiment- of the recording operation is 
also possible as shown in Fig. 2C noticing that in Fig. 
2B a signal of small duration is present during the re- 
55 cording time unit tr. In this embodiment, signals in por- 
tions c3 and c4 having amplitude levels greater than the 
predetermined threshold value and continuing longer 
than a predetermined threshold period, such as 3 sec- 
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onds for example, are recorded during the recording 
time unit tr and recording standby time ts. Conversely, 
the signal in the signal portion c3 that is shorter than the 
threshold duration period is not recorded even if the sig- 
nal level exceeds the threshold amplitude value. The re- s 
cording standby state is maintained until the next signal 
portion has a signal lasting four seconds or more during 
the time period represented by tr + ts, in which case the 
recording operation is restarted as long as the sum of 
the signal portions c3 and c4 does not exceed the re- 10 
cording time unit tr. Thereafter, if the signal portion c4 
is followed by the next recording time unit in which the 
signal level is greater than the threshold level, the signal 
is again recorded. 

Further, even in a situation as shown in Fig. 2D, '5 
where a signal exceeds the threshold amplitude value 
in a portion d1 and then falls to an amplitude level that 
has not been recorded in the recording operations of 
Figs. 2B and 2C, another way of recording is also pos- 
sible. In this operation, the signal is continued to be re- so 
corded for the remaining six seconds in a signal portion 
d2. Hence, the recording operation is carried out for the 
entire ten seconds of the recording time unit tr even 
though the signal amplitude level is below the threshold 
value. The recording time unit tr is then followed by the 25 
recording standby time ts. In this type of recording, the 
program content sometimes becomes more easily un- 
derstood when compared to the case where a signal 
portion at the beginning of the recording time unit tr is 
recorded with shortened period such as six or four sec- 30 
onds and then supplemented by recording a signal in a 
non-adjacent recording time unit. 

Fig. 3 is a flowchart of a signal processing operation 
according to the present embodiment for the case cor- 
responding to Fig. 2B. That is, the recording operation 35 
is carried out so that any signal portion with a signal ex- 
ceeding a threshold amplitude value is recorded irre- 
spective of the signal duration until the sum of the re- 
cording periods equals the recording time unit. Follow- 
ing the start of processing in step S1 , an audio signal is -*o 
detected in step S2. In step S3, a determination is made 
whether the audio signal exceeds a threshold level. If 
the audio signal level is low, i.e., below the threshold, a 
recording standby state is carried out in step S11. Oth- 
erwise, i.e., if the threshold level is exceeded by the au- 
dio signal, image signal detection is performed in step 
S4. Next, a determination is made in step S5 whether 
the image signal level is greater than a threshold value. 
If the image signal level exceeds the threshold, then a 
recording operation begins in step S6. Otherwise, i.e., so 
if the threshold level is not exceeded by the image sig- 
nal, the recording standby operation is performed in step 
S11 and the processing is returned to the beginning of 
the flowchart. 

In step S7, it is determined whether a stop instruc- 55 
tion for the recording operation has been entered by a 
user. The recording operation is terminated in step S12 
if the stop instruction has been activated. Otherwise, a 



determination is made in step S8 whether the recording 
operation has been carried out for the full recording time 
unit, such that the processing is returned to step S2 if 
this is not the case. When the end of the recording time 
unit has been reached, the processing continues with 
step S9 in which the recording standby state is activat- 
ed. Following the activation of the recording standby 
state, a determination is made in step S10 whether a 
predetermined time period has ended in the recording 
standby state. If so, the processing is returned to the 
beginning of the operation and continues with step S2. 
Otherwise, i.e. .the determination in step S10 indicates 
that the recording standby time has not elapsed, the re- 
cording standby state continues with the processing in 
step S9. 

Fig. 4 is the flowchart for a signal processing oper- 
ation corresponding to the timing diagram of Fig. 2C 
where the recording operation is performed not only 
when a signal level exceed a predetermined threshold 
value but also when the signal in that signal portion is 
longer in duration than a predetermined threshold peri- 
od. The signal processing operation in Fig. 4 is substan- 
tially similar to the operation of Fig. 3 with identically la- 
belled steps representing the same operations in the 
two flowcharts. Hence, a complete description of Fig. 4 
is omitted to avoid redundancy It is noted, however, that 
a difference between the two flowcharts resides in ad- 
ditional steps S31 and S51 of Fig. 4. That is, no record- 
ing operation is carried out if an audio or image signal 
portion is less than the threshold period. As stated ear- 
lier, this flowchart corresponds to the timing diagram of 
Fig. 2C. 

Fig. 5 is a timing diagram for a recording operation 
of several programs which are broadcast via several 
channels in accordance with another embodiment of the 
present invention. For clarity, the recording operation of 
only three program channels has been presented in this 
example. Obviously, a recording operation of two chan- 
nels or more than three channels is possible using the 
sequence of steps, as described next, extended to ap- 
plicable channels. 

The recording operation for each of the channels 
substantially follows the flowchart of Fig. 3 or Fig. 4 as 
described above pertaining to the single channel record- 
ing. In this example, however, signals from three chan- 
nels are recorded on the recording medium. Namely, as 
shown in Fig. 5, the signals in channels CH1 , CH2 and 
CH3 to be recorded as signal portions b1, b2 and b3, 
respectively, during the recording time unit tr are tem- 
porally shifted. Hence, the signal portions b1 , b2 and b3 
are recorded using a time-division multiplexing proce- 
dure. 

It is possible, however, that certain complications 
may arise with the above multi-channel recording oper- 
ation. As shown in Fig. 5, after the exemplary recording 
standby time ts of one minute, signal portions b5 and 
b7 in the channels CH2 and CH3, respectively, overlap 
in time. In such a case, the processing operation can be 



5 



EP 0 788 278 A2 



carried out without any problem if the signal portions b5 
and b7 are temporarily stored in a memory system of 
the device and then recorded on the main recording me- 
dium 11 using time-division multiplexing. A block dia- 
gram of an exemplary signal processing device for the 
multi-channel recording is shown in Fig. 6. Although this 
figure shows only the block diagram for the recording 
system, it is understood that the digest playback oper- 
ation is performed in substantially the same way as de- 
scribed in Fig. 1 . 

In Fig. 6, an antenna 1 is connected to tuner sys- 
tems 2A, 2B, 2C which individually receive the respec- 
tive broadcast programs. Outputs from the tuner sys- 
tems 2A, 2B, 2C are supplied to image/audio signal 
processing systems 3A, 3B, 3C, respectively, whose 
output signals are, in turn, supplied to memory system 
M1, M2, M3, respectively, after passing through image/ 
audio signal A/D conversion systems 5A, 5B, 5C, re- 
spectively. The memory systems M1, M2, M3 temporar- 
ily store image/audio data when the signal portions, 
such as b5 and b7, overlap each other as illustrated in 
Fig. 4. A signal detection system 20A detects an image 
and audio signal for each channel and supplies the de- 
tected signal portions to the system controller 19. A 
switch S W3 selects output signals from the memory sys- 
tems M1, M2, M3. The switching operation is controlled 
by the system controller 1 9 as a function of a time meas- 
uring operation by the time measuring system 24. When 
the signal recording periods overlap, signals during 
those recording periods are time-shifted with respect to 
each other using the switch SW3. The shifted signals 
are then stored in the main recording medium 11 after 
passing through the image/audio compression process- 
ing system 7A, the multiplexing signal processing sys- 
tem 9A and the buffer memory system 10A, as directed 
by the system controller 19. 

In the immediately preceding embodiment of the 
present invention, multiple tuner systems are provided 
for multi-channel recording, while in the following em- 
bodiment several programs are selected and recorded 
using time-division multiplexing and a single tuner sys- 
tem of Fig. 1 . According to this embodiment, when sig- 
nals in the three channels of Fig. 5, for example, have 
to be recorded, priorities are assigned to these channels 
for selection by the tuner system. As an example, a 
channel with a small channel number is given higher pri- 
ority for signal processing than the other channels. After 
completion of subsequent predetermined recording 
standby periods, a channel with a lower priority is then 
assigned a higher priority, such that a processing oper- 
ation is carried out in such a manner that each channel 
has, on average, substantially the same level of priority. 

In the example of Fig. 5, while the signal portions 
b5 and b7 in the channels CH2 and CH3, respectively, 
overlap with each other, by processing the signal in the 
channel CH2 having a higher priority due to a smaller 
channel number, the recording operation is carried out 
for a representative recording time unit tr of 1 0 seconds 



0 

that includes the signal portions b5 and b8. In the re- 
cording operation during this recording time unit which 
includes signal portions b5 and b8, a signal portion b7 
in the channel CH3 has not been included such that a 

s signal in the signal section b7 is not recorded. Thereaf- 
ter, a signal in a signal portion b10 is recorded following 
the signal portion b7, because the signal portion b10 is 
the next portion after b7 available for recording following 
the expiration of the recording standby period for chan- 

10 net CH3. Next, a signal in a signal portion b12 in the 
channel CH 1 that does not overlap with any other signal 
is then recorded. In the meantime, in the channel CH2, 
signals in signal portions b6 and b9 are not recorded 
because the recording standby period has not passed 

is yet following the recording operation of the signal por- 
tion b5, b8 during the recording time unit in that channel. 
As a result, a signal in a signal portion b11 is recorded 
because it is the initial signal portion after the recording 
standby time has elapsed following the previous record- 

20 jng time unit. By continuously performing the above sig- 
nal processing operation via switching between the 
channels, the digest recording operation for more than 
one channel is efficiently carried out using only one tun- 
er system. 

25 Fig. 7 is a sequencing flowchart for the above multi- 
channel signal recording operations. Following the start 
in step TO, a channel is set to one, for example, i.e. , (CH) 
= 1 , in step T1 . Then, in step T2, a variable t is initialized, 
i. e. ,t = 0, representing the count for recording operations 

30 in order to determine the sequencing order for the re- 
cording time unit tr. Image signal detection is then car- 
ried out in step T3, followed by a determination in step 
T4 whether the image signal has a recordable level, i. 
e., exceeds the threshold value. When the image signal 

35 level is not recordable, a recording standby state is en- 
tered in step T17 bypassing processing steps T5 
through T15. In this case, after the current channel is 
updated as (CH)t = (CH + 1 )t in step T1 8, the processing 
returns to step T3 in order to detect a signal portion, 

40 which is suitable for recordation, in the updated channel. 

If in step T4 the signal level is greater than the 
threshold value, a determination is made in step T5 
whether a pending recording operation is set to take 
place from the channel for which the preceding record- 
's ing operation was performed. This is to determine 
whether a signal can be recorded subsequent to the pre- 
vious recording operation in the same channel. If, as de- 
termined in step T5, the pending recording process fol- 
lows the preceding recording operation in the same 

50 channel, a determination is made in step T6 whether a 
predetermined recording standby period ts has ended 
after the recording time unit tr. If this recording standby 
period has not been completed, the process enters a 
wait state in step T7 and loops back to the processing 

55 jn step T6 until the recording standby period is complet- 
ed. 

On the other hand, if it is determined in step T6 that 
the recording standby period has ended in the same 
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channel, or the processing in step T5 indicates that the 
pending recording operation is scheduled for a different 
channel, i.e./NO'branch is taken from step T5, an audio 
signal is detected in step T8. Following the detection of 
the audio signal, and if its signal level is sufficient based s 
on a decision in step T9, a recording state is entered in 
step T12. if the audio level is determined in step T9 to 
be insufficient for recordation, the processing enters a 
wait state in step T10. In this case, when a sufficient 
level of the audio signal is not detected during a repre- 10 
sentative time period ta such that ta > ts, the process 
proceeds to step T1 7 in order to set the next channel for 
the next recording operation. 

During the recording operation in step T1 2, a deter- 
mination is made in step T1 3 whether a stop instruction '5 
has been inputted. If so, the recording operation is ter- 
minated in step T16. Otherwise, i.e., the stop input is 
not present, a determination is made in step T1 4 regard- 
ing the recording time unit tr, i.e., whether the recording 
time unit has been completed. If not, the recording op- 20 
eration continues via a loop. On the other hand, if the 
recording operation has been completed for the entire 
recording time unit tr, the variable t is incremented, i.e., 
t = t + 1 , in step T15 such that the count t is prepared 
for the subsequent recording operation. Then, a record- 25 
ing standby state is entered in step T1 7, followed by the 
channel update, i.e.,(CH)t = (CH + 1 )t mod 3 in step T18. 
In this example, since the number of channels is 3, the 
channel number is incremented using modulo 3 to main- 
tain the channel number within the range 1 -3. According 30 
to the above described embodiments of the present in- 
vention, a digest recording operation of broadcast pro- 
grams is achieved such that the storage capacity of a 
main storage medium, i.e., a hard disc, can be efficiently 
utilized to allow information signals to be recorded over -35 
a longer period of time. Furthermore, a playback oper- 
ation of the recorded information ensures that the con- 
tents of the broadcast programs are sufficiently under- 
standable and have little redundancy. 

Having described specific preferred embodiments -to 
of the invention with reference to the accompanying 
drawings, it is to be understood that the invention is not 
limited to those precise embodiments, and that various 
changes and modifications may be effected therein by 
one skilled in the art without departing from the scope •*£ 
or the spirit of the invention as defined in the appended 
claims. 

Claims 50 

1 . A signal processing device for receiving data includ- 
ing a first information carrying signal and a second 
information carrying signal and for selectively re- 
cording and reproducing said first and second sig- s $ 
nals, comprising: 

receiving means for receiving said data and se- 
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lecting said first and second signals from said 
data; 

storage means for selectively storing said first 
and second signals provided by said receiving 
means; 

detecting means for detecting whether a signal 
selected from said first and second signals has 
a signal level higher than a first predetermined 
threshold value; and 

control means for controlling storage of said 
first and second signals in said storage means 
as a function of said detecting means, wherein 
said signal selected from said first and second 
signals is stored for a first predetermined period 
if said signal level is higher than said first pre- 
determined threshold value, followed by a 
standby storing operation for a second prede- 
termined period. 

2. The device according to claim 1 , wherein said signal 
selected from said first and second signals is stored 
for said first predetermined period only if said signal 
level is higher than said first predetermined thresh- 
old value for the entire first predetermined period. 

3. The device according to claim 1 , wherein said signal 
selected from said first and second signals is stored 
for a portion of said first predetermined period if said 
signal level is higher than said first predetermined 
threshold value only for said portion of said first pre- 
determined period. 

4. The device according to claim 3, wherein said signal 
selected from said first and second signals is stored 
for a remaining portion of said first predetermined 
period if said signal level is higher than said first pre- 
determined threshold value during said second pre- 
determined period of said standby storing operation 
immediately following said first predetermined peri- 
od. 

5. The device according to claim 1 , wherein said first 
and second signals are an image signal and audio 
signal, respectively. 

6. The device according to claim 1 , wherein said data 
includes a plurality of signals in addition to said first 
and second signals, said receiving means compris- 
ing a plurality of means for additionally selecting at 
least a third signal and a fourth signal from said plu- 
rality of signals for storing in said storage means. 

7. The device according to claim 6, further comprising 
means for temporarily storing said first and second 
signals if they temporally overlap with said third and 
fourth signals during the receiving operation. 

8. The device according to claim 7, wherein said first, 
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second, third and fourth signals are stored in said 
storage means using time-division multiplexing. 

9. The device according to claim 1 , further comprising 
playback means for reproducing from said storage 5 
means said first and second signals. 

10. The device according to claim 9, wherein said play- 
back means includes switching means connected 

to said control means and receiving said first and io 
second signals prior to storage and subsequent to 
storage, said switching means switching between 
said stored and non-stored first and second signals 
in response to said control means. 

15 

11. The device according to claim 10, further compris- 
ing time measuring means for providing timing sig- 
nals to said control means to control the switching 
operation of said switching means. 

20 

12. The device according to claim 1, wherein said de- 
tecting means further detects whether said signal 
selected from said first and second signals has sig- 
nal duration longer than a second predetermined 
threshold value. 25 

13. A signal processing method for receiving data in- 
cluding a first information carrying signal and a sec- 
ond information carrying signal and for selectively 
recording and reproducing said first and second sig- 30 
nals, said method comprising the steps of: 



nal selected from said first and second signals is 
stored for a portion of said first predetermined peri- 
od if said signal level is higher than said first prede- 
termined threshold value only for said portion of 
said first predetermined period. 

16. The method according to claim 15, wherein said sig- 
nal selected from said first and second signals is 
stored for a remaining portion of said first predeter- 
mined period if said signal level is higher than said 
first predetermined threshold value during said sec- 
ond predetermined period of said standby storing 
operation immediately following said first predeter- 
mined period. 

1 7. The method according to claim 1 3, wherein said da- 
ta includes a plurality of signals in addition to said 
first and second signals, and further additionally se- 
lecting at least a third signal and a fourth signal from 
said plurality of signals for the storing operation. 

18. The method according to claim 17, further compris- 
ing temporarily storing said first and second signals 
if they temporally overlap with said third and fourth 
signals during the receiving operation. 

19. The method according to claim 18, wherein said 
first, second, third and fourth signals are stored us- 
ing time-division multiplexing. 



15 



20 



receiving said data; 

selecting said first and second signals from said 
data; 35 
selectively storing said selected first and sec- 
ond signals; 

detecting whether a signal selected from said 
first and second signals has a signal level high- 
er than a first predetermined threshold value; -to 
and 

controlling storage of said first and second sig- 
nals as a function of said detecting step, where- 
in said signal selected from said first and sec- 
ond signals is stored for a first predetermined 
period if said signal level is higher than said first 
predetermined threshold value, followed by a 
standby storing operation for a second prede- 
termined period. 

so 

1 4. The method according to claim 1 3, wherein said sig- 
nal selected from said first and second signals is 
stored for said first predetermined period only if said 
signal level is higher than said first predetermined 
threshold value for the entire first predetermined pe- 
riod. 

15. The method according to claim 13, wherein said sig- 
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FIG. 4 
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(54) Signal processing 



(57) A signal processing operation includes periodic 
recordation of information, such as television image and 
audio signals, on a recording medium (11). The informa- 
tion is recorded for a predetermined period of time pro- 
vided that a signal level of the recorded image and audio 
signals exceeds a predetermined threshold. After the re- 



cording operation is completed, a recording standby 
state follows during which no recording is performed on 
the recording medium. The information contents are suf- 
ficiently understandable by carrying out the periodic re- 
cording operation while the hard disk (11 ) can be effi- 
ciently utilized to provide additional recording space 
thereon. 
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